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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the generation 
method of duo binary signals modulatable by binary 
electric signals and an optical transmitter. 
SOLUTION: A semiconductor laser 1 f a light intensity 
modulator 2 and a optical phase modulator 3 are 
cascade-connected. Data signals 6 are branched into 
two, one is inputted to the light intensity modulator 2 
and signal light 4 outputted from the semiconductor 
laser 1 is intensity-modulated. The other data signal of 
the ones branched into two is inputted to a precoder 7. 
The precoder 7 performs code conversion by the logic 
that output is inverted from '0' to T or T to '0' when 
the inputted data signal 6 is '0 F and the output is not 
changed when the inputted data signal 6 is '1'. After the 
output of the precoder 7 is delayed for 0.5 bit the 
intensity-modulated signal light 4 is phase- modulated. 
The signal light 4 to which both modulation of the 
intensity modulation and phase modulation is performed 
is provided with the feature of light duo binary signal 

light that 'a phase is inverted at the intermediate point of one time slot when the amplitude of 
the light is '0". 
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30 2 ©ft^HkSnfc'r- ^ frf-v- 4 0a, 4 0 -b lCg» U 
ifi 1 , jg2 CD^'jSlA : ^,1f^;4 3 8a, 38b tC^n^" nA 
^jrSo ccoM?i|^ffl7 3 'Jn-^3 9cDA{J^©fMHM: 

01 4ic^-r 0 /c/ck, si, mzommtiEftK'f- 

^I§4 0a, 4 0 b^: % m 1 3 KtR-T ^n^* 
riQO, Q/rtllfe-fSo SaEOx-^fi^D (i) 
i:, lt"7hBtOf-^D (1-1) fcttkT, 7 
■fu?h\M (D (i) +D (i-1) ) -TSi:0, K 
2<D3O£0fi^ri:?. 0 c<D3fa^, 3fcofiitSi:tftia* 
(A, 0) £LT, (1, /i) , (0, 3Rfc) , (K 

40 o) O3oo»cfnfn7 7e>^t5o «m«, 

01 4t^fJ:5*Q04:Q jr©ffl*&fe-e-JCJ:om 
^T'*5o /i/£U Q0i:Q^^fttClT'M73K)7-A 
OJt^ONOW^tt, jffii#cr)^CDf4ffigf4 n &C0T\ 
tta^-pT^-frftfcttJ^Jt'^-ttOi:*:*. 01 4 
\C7f,t£iK. M?iJ«ffl7' , Jn-^3 9cOAtB7J{i, * 

[0 0 5 5] 

m i ] 

Q0 = D (1) , Q>r ==D (i-1) 



(8) 

13 

[0056] c<Dmmm^v^-^3 9<Dmmmm 

1 5 ilEI 1 & \c^t„ 

[0 0 5 7] ±K©«g£7\ 1 OGb/sfflWWtfcfT 
o fee*, S& 1 6« 7 OUSfilMT'KM L fc«8MSS 

-era sn^}**^©*^* h t ffl&&<ttm 

/Co 

W9 0*fliflrrtt, MZE#ff©ffi?3©7-.U;:7V>' ' ' 

a tvi/m z T»tt-**nf f nEB Lrcm\M7v ^7" io 

i»ttt/W7Xfflli4 3tf#gi£E&±tCOtt6ft-C*5 
0, BE^EniO-r 5 c £ £ o TifcfitfB* 7T £i *->7 h 
2-£TV£o 01 7©<t>T?ti, fSj7j©7-.Mc6EBLfc 
77i/a7MZ T i$fK©/ W 7 **E91JjDI§I8&tiS 

A>ajit^7b^<t9fc/^7xttEi±gasLTfe5c d 

$-{77Vv77nv72 5©titfjQ> (J/*-***!* 

H8*Qi:Q^-T?SKilU ffi*B>Oi3#3tfflO^-v> 20 
a7";VMZtJ(8§*nfni e'yW^WcQtQ 

U 3 9 consul? L < ftfTf 3„ 
[0 0 5 9] _tfg©1fifiSiT% 10Gb/ s 
ofcttH, JB8©*8SWi:PI«K:K«lci!if|5Lfe. cti 

[0060] u±, ^-imoywmwc-D^xmmLrc 

[00 6 1] frMMmXit, i£BH . 5(1111 W©¥S? 30 
[0 0 6 2] If y hU"f hilLT 1 0G b/s, 2 0 G 

b / s (dbsko^tt* Lfctf , c mcus^ns ?>© 

[00 6 3] #^SEH8fcLTLNi:¥*f**ffl^fc 40 
Wc o o > X g&W b It f3\ mm. if © «fc a £ & © X & * 

MZS, WHRiR (EA) SKKB-f, §»3t¥Sa* 

©^if©<fc-7ft*'l' 7*©}t3§U8 SEWBT* ^©f£ffl «BJ 

strand tm, ««, ffl^T^*»****irr* 
t ©?&&<, *75«*ic»LTffifflaneffc**fc©"e 
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sill -e* §o 

[0 0 6 4] HSI^Ifflc^^T^'J n-^oiaKW*^^ 
<-Dfr*Lfcfi\ t^SA,cn?>Wg£2tT.St©-e«: 
AND, OR. 7 l J'y7"7n-y7 5 i, Z<Di\H<Du 

is v >? mmxmix zzct im® ic&mx tsu 7 

^oyi!il8T-t«C§So 
[0 0 6 5] ^Jtffl-ettJtOfilStfOOfctfKfi 

[0 0 6 6] 0. '5l£vhiE£»9tt, ®Jg^Pi:12ffl 
^»©^-T5>^*0. 5ti>y h->7 bS-ttSCiltf! 

fc>5, ftlfc-f S7-7;l/©e«5ii5£^#4-rn(±\ 0. 

5 1"7 bfrz-rzLxmmtz&mffiozciii&Mmx 
feSo tfc 0. 5tr-y ymm&9(oimitnMmx>ii 

7U n-^*©^Stcg^T^S^Hu7?tot<, ft)I$£g§ 
*ffl^T3t«B«T*0. 5 tf-y b®il$-<i:S C i: t 

•>7 b^^-rtiff, ifcT-as^P^bTt^v^o if 

[0 0 6 7] *fc, ^^fu-ffi->7^3 7JCMl/TfeBfll 
X So *) s 2 S nfefi#)t©{fttBM* n -r 5> -r C i: ^ 
gWefeOs MZE?$lt©K7-iA(C^fiM^®fif 

^o n{iffl->7h*^«&SS©^fiMV^S 

iff. ttit^«w©eniintc j; s« H»*t»©®Sf 

fc» ^^fuffli/7^3 7©{uK{i) l c^S^»3gs3 8 a, 
3 8 b©iiiiT't^T'tot^L, Tt^fe^^^^^ 
(c c ©jifil^fc-liTfeS^o fefl-IM-e*S©T— n © 

[0 0 6 8] 023 \C*mfi<Dm 1 0 ©^Mil^^fo 
MS©/ 7**Wfi L TISfa i&B^fo 

~3ii%t><Dxib% 0 %w&emazK.&* %zm®ft&* 

x*02 1 (b) KmtxoK^m^(o^mmt6 1© 
cfi&fr e>^©)gji tr- ^ ffiii'N i: "f nrc i: c 5 icissr 

So fnitt, V 7r©ft 1 0~2 0%S)t*W$bo\ 

h *w jgaitt c rn-c , Ufa */u i- y ft^&E 

tCifi-T5< o *ilS*ffl^Ti)««nft lOGbpsfa 
*/W-*-y h;l/©ilSJ.Sm ; S:0 2 4 

(a) IC> *ift**BI2 4 (b) IC^-To S/c, ^*© 
«fc i ic L N*3ftK««»^Slttrr ^©¥^ia^r 
}^A-7*©«f *i: Lfc«^T'©JtX^^ h;U©i]^IS 
S^E12 5 (a) IC, ^a©*BI 2 5 (b) IC^to 0 
2 4 (b) £02 5 (b) *tfc^T, *5?«C<fc D 5 G 

h z ti±©iara a&tffl-jbw*. enr^ s <o , 



(9) 
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*£B0*jfttttfBBSftfco 
[0 0 6 9] B 2 6 ti, *fgH/!©ff? 1 1 ©HHBIITfc 
■5, 0 2 3K^*-Ta*>^*U3fc«BStBK, gflg 

ffisiLTBawt©*'** h jns*iWH , f * =» >t:a-^ 

(0-ea&5o COBlST-ajftSgSBfiZO/WTXa, 
3fcX^* h/l^f-^^il^ftfcT,^ HA<B*B 10 

CO 0 7 0] 02 7ii*fg0fltom l 2 <0^&SfiflW*7n-ro 

ftfttfliB 1 ic^-f £ 1 ©BBMfcHi;-?* 
H2*BB**fcafcB*&«BS7 0*ffl^*. 
fSfitt, 02 8lc^T=fcd&AtB*J«E13M47 1 £frt 
5, C©[E]Sg(C02 9 (a) K^2«fi^*A^f5 20 
4:, tttfjil**»iB 2 9 (b) (OZitetrnxmyhW 
±M\cMs fefflSfa + U gMftJBJiiifi^ t © 

* o /Co c ©*5«nt Tessas 2 9 l t % 

iSi^i: U Bff©ft<^fc*fc««Mr'*'* 

(c) !«:*■*- ^SfcJfcX"** h/t/QXABJS&tfffiBb 

/Co 

[0071] tmwtk&mmztitzm&mmm 30 

fWeBISflttcB&*iftt»©Tttft<, ffilcW^tf ^ *— 
F7 2^«MK7 3©a*dt)** l *»f6tl*- ^©^ 
£©*»S!ll0Bl 30£Bfl£B3OlCn%-?. *<r*- 
H4 4 £i|«8 4 5**Wfc*BUfc0B©AiH2jWtt 

7 4i±03 lo^pic^o, eaii«i»i:tiRWicx* 

BEEOffiv^c*"eW»^*«r\ COBB, IsIKtHft 
T, #5Si&B8*BK©ffi^fc#K#*BWl'*£E© 
nzrt-r>hjWfc©B»BfcB?>3£*'<* h;KOBiBifi 40 

[oo72]^i2,ii 3<Dmm®\v&, -en-rn© 

BBI^ttBfcW UTJt«*BB8®BfMKB*«£ t 
fctf, IIW0B0BKEBBBB*BALT«B8B& 
©±T£K*s£ tffttf fflteT-JtS t ft &© £ tiStt ©ft 

[0073] 0 3 2 tt, *f«BHom 1 4 ©llflSI$<l%^-f 
tiDTfet), M$©!fH 2 0*Mi]O^Pi§tB^lC7 l cX 
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3 «fc 5 *HBBB«B8'\<0X2J»54V<-<' IT***!** 
SBB*ill;i.fcfc©T?**. x^ hMMfttH^Btt, 
B2©BBMi:ra«fc:3fcX'<* Wl'T-J-^'i'-tre 7tf 
-^113 > t? a - * 6 8 , MBBB 6 9 t«t §0 
c c T\ nytfi-^lc^O ,itp: £ ft 5 x^< * h ;UBttj 
»hcff § J: 9 , MBI9B 6 9 tt#»JBIfflB's©;Uj 

* h;nim^ftfcnfco 

[0 0 7 4] 0 3 3 tt, *58E!H©8 1 5 ©H1»]£/t; 

T?fe§o ft^ft 4 ©(!&©£«!£ LN&fg^Slil 3 ©ft 
i|M»KWUT4 5*tt»tTX*-r*k, fl*§ft4©ft^ 

liti^^^^fits^is^n, {§^ft4©ft^«itii$ 
tS^ttfffi^Jti^;^. c©MJH, {i^ft©fsi£ 
ttB*\ G^IEBBCBftB^KJSUTffl&gSSft 

% t , fiMPtf oTV&t/ ^iMPff ^ft £ ©ft 

S^!EBftl*#tt¥a'i:ftoTVSfc«>» ftX^ Wl- 

[0 0 7 5] 0Gb/sT-7 , cS^fTi/\ 

ft|,<i«, 7 . 5 C II z Tfco fco [nj Kfflj«T»ffiff«&M* 

^ h;l/C0¥fiW^.!(i^ 1 0 G II z T*fc0 , *5MHc*o 

4J&3t77i'/^5 0 km<rfctcEB5n/fc3t*iiB*«S 
T**fiR?nft^S 1 0 0 0 k mcD7tiiili4 , si>'X'r^lC 
A^tejUbfciSiSm, B««B«nrir'»*fci6EJtiWB 
tf BB© Wift*— > » * ft. 

NR) O5JjBA^6nft 0 iicwjR+ssnowatt^B 

[00 7 6] BBB l 5 -cttftffiifegHSi: LT^¥lft 
^(S]^4 5g(iSltfc7 l 6fii^Sifi3^ffl^/-cA\ cntc 

fflSSB»»cffi^*t©T'ttft < , KBtfllttSEB^^ 
fr5T/WXT*fen(«(0tfili¥ifl:, *BW, BB 
«s, )t77^m*t.k<, f-LTZrattB**. B» 

[0 0 7 7] 
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2 m<Dmn.iMnr*%mx'2%7 : 3.*'Ui-v \mo^ 

[0ffi<Dffi*&fft$] 

[0 1 ] s i oitat«o«wtH-ea6s. 

[03] 7 'J 3-*7 0AHiafc{Btf^0«ttlfc{fcftl 

[04] ^*ft»cD7 l cra^^^ , J^^ft^^ 
fi£0-<?&3 o 10 

[0 5 ] Kft«T*MLfc0a*/Ht'J ft 
^cO»Mi:f5fflolf«£$g*%*-r0t ; S^o 

CH6] »2©*iM*0*J*HT-*5. 

[0 7] £3Olll5S0t|<Z>«lJS0T'fcSo 

[08] S4<OHfflieil«)«JSia , t?fe* 0 

[09] «HB-f3 7-ftf i 8 k j:*aoBS6fk**'*"ia-e 

[010] S5<&Hjffi{&0lJlfi)t0'Cfc5o 

[011] 8S6<Ofll!fcW©1*l#BT*fc3o 

[01 2] g7O^0l|OPfiK0T*fe5o 20 

[013] ^8OHii0IJO^0T*fe5 o 

[0i 4] mmm7v^-#3 9<»xtiit]<Dmm%% 

[015] miBm? 1 ) 9<DS 1 OlelSSP^/r: 

f 0T*&£ O 

[016] M?l|^ffl7"'Jn-^3 9<DS2 0HIS&#i|£7n 
[01 7] ^9 0lliOMlT'fe5o 

[018] «©)tfi*/Wt yfflWBowjSfcw-r 

0T'*§o 30 
[019] LN^i»0»f&Sil^***H'e**. 
[0 2 0] g&ftTa*/W*yft%&J&i:X'** h)l 

£*-f0T'$>£ o 
[02 1] *SIBfltc:fclti.7 l c?S)S^P<D2SMO/^7 

X£K5££^"t0T*£>3o 
[02 2] *|EgB^lCfclJ-5^g^iS|©2ffi®CO/^7 

[02 3] Si O©HSS0l|*7jVr0T*&5o 

[02 4] 0 2 3l£t3V&K&&&.m*Wfc<0'U77. 

&x-fi?rz£Z<D%.mKm&£%*^ bfrtzmtrnx- 40 

[0 2 5] 0 2 3K*Jlt*^fiSffl%1* 6 
XhZx, 

[0 2 6 ] s 1 1 ©nj5Sffl£7jvr0-e&5 o 

[02 7] Si 2(DHSfil5l|*^0T**5o 

[028] m®m^®&<DX&±in»&ttKtmx$>?>o_ 
[029] ffifttsiiiiffioxa^iis^fcitSEMifi^*^ 

[0 3 0 ] s 1 3 o^Mii ; fe/Ts-r0-p$)S o 50 
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[03 1] *r-r*-Kfcif*s-e*jSsn*iaK©AiH 
tift'&ZKtmxtoZo 

[0 3 2] SI 4<D^)!itEl?l|^^t0T-$>§o 
[03 3] Si 5e>nfflNt*+BX'&&, 

1 i|£^U-Hf 

2 ftiglftSMilB 

3 3ttettHSHS 

4 \mx. 

5. 5 a t-^ATjS? 

5 b Kfsx-^A^S^ 

6, 6 a X-^ffi^- 

6 b K(E-r-^«#- 

7 ^'Ja-* («F*ft») 

8, 8a ffif^fcSnfcr-^ft^ 

8 b ft^ffcSnfcKIET-^ft^ 

9 0. 5tfyhi!SB 

I 0 %«fflttt& 

II D F B / E A /ttffiSHSHMMf&tiRI 
12 D F B U— If *« 

1 3 E AftgUSSHigftii 
1 4 ftfuffl^SliiWi 

15 D F B/E A*8tftft» 

16 it^PPSK^fkH 
1 7 7-*-nyjto*S 

1 8 S^37^f 

1 9 zwmB^vi'a.ytoKwam 

2 0 BT^3i}£§§ 

2 1 h*7^7>:/ 

2 2 tSttH&ffi 

2 3 ?uyt{mXtl<Q? 

2 4 ^P-y^fa^ 

2 5 0*47- 

26 flfflfiWi&aft (EX-OR) @» 

2 7 I k:-y hjiEil 

2 8 fc«{t#»*^a-/l' 

2 9 ^a^siffi? 

3 0 ffiffl&MiiS? 

3 1 ^^DZh'Jy/Hia 

3 2 UVX 

3 3 3fc7-fVU-* 

3 4 ^7J"C^ 

35 

3 6 tt9l£%XM» 

3 7 7iftftt|->-7* 

3 8a, 38b ftSlijgglSil 

39 mmm?*)?-? 

4 0a S i ©«F^ft:Sftfc7 f -*flM 
4 0b »2©ff«Kt«nfc7*-^«# 

4 1 ffiflfc^S'a^wfcgSlli 
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4 2 mME.nm 

4 3 /W7XfflWffi 

5 0 2ffiOf5jMf-^fl^ 
5 1 fiF#g$!®S& 

5 2 7'l>3-£" 

5 3 2ffi-3tf£Jft[0J8 

5 4 in$8S 

5 5 mmmmm® 

5 6 /WT^MfilHlK 

5 7 SteHSS 

5 8 J^HS 

5 9 mmmoMi&ft®. 

6 0 fat/Wt! )MW&B 



6 1 Vy/vyxV^S 

[01] 




*#P^¥ 1 0- 1 1 2 6 8 8 
20 

* 6 2, 6 4 ktsit^r 

6 3, 6 5 mmxfo& 

6 6 /^7X@SS 

6 7 7tX-<^h;l/7f-5"f'+f 

6 8 h /l«tWII 3 > £ a - * 

6 9 iliWlnlSS 

7 0 

7 1 figftti«iSOAtH^«fffiift«l 

7 2 *f-f*-F 

10 7 3 fHWffi 

tt 

7 5 /^7^@» 



[02] 
1t*5>HMHB 



D(D 



EX-NOR 





QO-D 


QO) 


0 


0 - 


1 


1 - 


♦ 0 


1 


o - 


+- 0 


1 - 


+ 1 



3: #tMS£il# 



5: f-^Xti^ 
6: f — 9fe^ 

8: &*kikZ*lt£T t -*®*lr 
9: 0.5tf'.yHS®& 

[03] 

10OO0O 0 1 11 0 11 



[04] 



DATA 



IT 



'WU L 



o.5tr-v 



'HfflS— - ^ 



nr 



TTUU 




— ^7V^ 



_J„J_ 1 ' 1 i — 1 — L I — I — — i — 1— »» 



(12) 



ff ffl¥ 1 0- 1 1 2 6 8 8 




(13) 



1 0- 1 1 2 6 8 8 




17] 



DFB-LD 



EAJfc3£flf&8H» 



4: finite 

5: x-^A*ffi^F 

6: 

7: ?ya--*CtWfl:») 
8: f&lt&^tzT—Zm^ 
9: 0.5t*-yh®a* 



10: ^ttSSBJa 
11:DFB/EA/tt*SaElSIS 

&8Hb#aa 

12: DFBb— tfS® 

13: EA*3agafesa«««s 
14: Steffi g.m&mm 



6 



T/2 




5 7 8 g 



16 



10 
15 




4:*t#3fc 

5: ^— s«A*aia^ 

6: -r-*«# 
7: :7'Ja-$r<##fbS) 
8: #4Ht*h.fcT-*<I# 
9: O.SbfyHSS® 



10: sesasmaii 

12: DFBU— tftt«l 
13: EA3t5il££ifflf&1S*£ 
15: DFB/E/MJS8Hb3te36 
16: lS1*g!WPSKi?#<bS§ 

17: r-f-aym&m 



[08] 



[012] 




1: ^SffU— tf 
2: tt3&££ltm 
3: 3tfeffl*Sa§§ 
4: <1#* 
5: -r-*A*«S^- 



6: t— 

7: ^ya— 4f(*F<Hb») 
8: m*MctsM?f-9to* 
9: 0.5tfs/MMi» 
18: a»-fa9-f-^ 




1: *m&u— y 

2: 

3: ftfrt§&3B» 

4:<I^# 

5: fH"A*«? 

6: •x— 5»«^ 

8: flF-^b^fcT--*^ 
9: 0.5fcf?hSffiSS 



23: ^Pi^A^lSSB?- 

24: <7a<y>7©-^ 

26: 0$4Z??*iv-??ay3 

35: 



(14) 



fifBIPF 1 0- 1 1 2 6 8 8 



[0 10] 



[Ull] 



DATA 




DATA" 







3* 




5b 

















6b 



1: *^#U/— y= 
4: <g#& 

5a: -t — SAAiS?- 
Sb: fiSET-^A^^g?- 
8a: -r— 

6b: SlH^-^fS-^- 
7:^'i=i-$WHt«) 



8a: tHHfcS*ifc-y-T ?I8^ 
8b: #-«Hb*h.fc 

19: 2®UHS^*v*>a^'^ 



20: W&SffiSS 
21: K5^/<T>^ 
22: «Sg#6t 



4:«^Bfe 

S: *A*a8HF- 

6: t*-**!^ 

9: 0.5tf>yhaSS 

11a:DFB/3fete«/;fc&£ 

feUSilHHbjfcS 
23: S'Chy^A*^ 
24: QUvZiB-^ 
25: DttfttJv -^yo-yZf 



26: EX-OREIS 

27:1t*t/KSSSI 

28: KSSUfcJfeai^a.-^ 

29: &&£9i&? 

30: tttB&iSaSH 1 

31: -^-f^PXHJ-^^SJaiiS 

32: U>X 

33: 3fcT-fVU— 9 

34:3t^r-f/^ 



!H1 3] 
--39 





D Qo 








4: 

5: A*^ 
6: -r— 5«<1# 
7: 7>)a-# 

36: ^fe^gnns 



[0 14] 



DO) 


D(M) 


D(f>+D(H) 


(Qg) 


fcH 

<QJ 


0 


0 — 


0 


0 


1 


1 - 


1 


0 


0 


1 


0 — 


1 


1 


1 


1 — 


2 


1 


0 



37: 7r}fettffl'>^ 
38a.38b: 

39: M^J^ffl^'J^-^ 
40a.40b: S51,m2OT^^b DATA 



Qo=D(0. Q„=D<M) 



[01 5] 




(15) 



ttfll¥ 1 0- 1 1 2 6 8 8 



[01 6] 




[02 8] 




7 1 is*aii«|g3&©Ajijai$i± 



7 



23 24 




4: 

5: t 1 — ZXtltf&l- 
23: ^D^A*«^- 



24: ^a^^^- 

25: o$^("Jy l Jv?7ayzf 

27: it??MMm 

41: 3fe^i^'^>^U«:^IS* 
42: S39 
43: /^T^Bfli 



[018] 



[019] 




1 

2 6 
2 7 
5 O 
5 1 



EX-ORIbJSS 
1 fcf*y 

5 2 ZftJZl-$r 
5 3 2ffi-3<a&&ls]S& 
5 4 *0gt« 
5 5 
5 6 
5 7 
5 8 



5 9 xMaastre 

6 0 fat/<-ft'J« 



[03 1] 




7 4 K^JS®s-e«ffi$*t«Biffi<DAai*«H± 



(16) 



WHHP 1 0- 1 1 2 6 8 8 




(a) 




Frequency (GHz) 



(b) 



12 1] 



[02 3] 




J7v 66 



6 2. 64 A*fS^- 

6 3.65 ttmytism 



1 

6 ^-zm^ 



0. 5T 



PM 



7 



7 :/«J s-* 

9 o. stf^KMSS 

6 6 



[02 2] 

(dBq/res. ) (dBm/tes. ) 
• ■ — — i ■ i 




(a) Cb) 



(17) 



&ffl¥ 10-1 12688 



[02 4] 





[02 6] 



H 



IM 



0. 5T 



"^69 \fift V 67 



PM |— ^ 

-["osa]-^ 



1 

2 
3 
6 
7 



3fc3§ 



•68 

9 0.5 tf-y hiSM 
6 6 /WZ^tHlK 
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